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Summary 
Decomposition of employment growth into size classes 
Small and medium-sized enterprises are an important source of employment growth. It 
is, however, difficult to detemine exactly how important this role is. The main objective 
of this study is to determine to what extent small and medium-sized enterprises can be 
seen as the main source of employment growth for the Dutch private sector during the 
period 1993-1998. To this end, we will decompose the employment growth over this 
period into size classes. 
 
The main indicator of employment growth that we use, is net employment creation. Net 
employment creation is defined as the aggregate result of job creation and job destruc-
tion. Job creation and destruction can be caused by employment changes within exist-
ing companies, but also by the entry and exit of enterprises. Information about these 
underlying job flows may be very important when explaining differences in net em-
ployment creation between size classes. This study, therefore, not only presents infor-
mation about the net employment creation by size class, but also about the underlying 
gross job flows. 
 
Comparison of methodologies 
The decomposition of employment changes into size classes generally requires the use 
of micro data on changes in the employment levels of individual enterprises. Various 
methods to perform this decomposition, were applied in the past but the debate as to 
which of these methods should be preferred does not seem to have ended yet. A sec-
ond objective of this study is therefore to discuss and further develop these methods. 
Obviously, this objective has to be met before the actual decomposition of employment 
changes can take place. The major part of the report is dedicated to this methodologi-
cal objective. 
 
The presence of the 'size distribution fallacy' is the main reason why this methodologi-
cal debate has not yet been resolved. This phenomenon is a consequence of the fact 
that firms can cross size class boundaries at any moment in time. Because of this, the 
population of enterprises in a certain size class changes continuously. Because of these 
population changes, changes in the employment level of a size class can be attributed 
to two different causes: 
−  changes in the level of employment of individual enterprises; 
−  changes in the classification of enterprises in size classes: the population effect. 
Only the first type of change is relevant for the decomposition of employment changes 
into size classes.  
 
A simple way to correct for this fallacy is to classify each firm in a single size class for 
the period between two measurements. This corrects for the population effect, since 
the number of enterprises in each size class is now constant during that period. The 
question that remains is how individual firms should be classified into size classes. Pre-
vious studies have generally applied one or more of the following three classification 
methods:  
1  Classification by begin size: the size of the firm at the beginning of each measure-
ment period determines the size class in which the firm is classified; 
2  Classification by end size: the size of the firm at the end of each measurement pe-
riod determines the size class in which the firm is classified; 6 
3  Classification by average size: the average of the firm's size at the beginning and 
the end of each measurement period determines the size class in which the firm is 
classified.  
 
Various studies have demonstrated that the outcomes of the three methods vary sub-
stantially. It is therefore important to make a correct choice when classifying employ-
ment changes to size classes. This choice can be made only if we are able to answer a 
more fundamental question: what is it that we want to learn when we decompose em-
ployment changes into size classes? 
 
A general guideline for decomposing employment changes by size 
classes 
We suggest the following answer to this question: an employment change should be 
attributed to the size class that best characterizes the firm at the moment that the em-
ployment change took place. Given this answer, we propose that all classification 
methods should adhere to the following general guideline: the size class to which em-
ployment changes are attributed should be based on the size of the firm at the moment 
of change.  
 
The operationalisation of this general guideline depends on two choices that have to be 
made: 
−  how to measure the size of a firm; 
−  how to treat observed employment changes. 
 
The first choice is whether one wants to measure the actual firm size at a certain point 
in time, or whether one wants to use the average firm size (over a certain period). The 
average firm size can be interpreted as an indicator for the equilibrium size of the firm 
(the actual firm size corrected for transitory components). The second choice concerns 
the assumption regarding the nature of the observed employment changes for individ-
ual firms. These observed employment changes may have occurred as a single discrete 
change or as a continuous series of individual changes (or as a combination of both). 
Different assumptions lead to different operationalisations of the general guideline. 
 
Various operationalisations of the general guideline  
If one chooses to measure firm size by its average size, the general guideline results in 
the method of classification by average size. Classification by begin size results, when 
one chooses to measure firm size by its actual size, and observed employment changes 
of individual firms are treated as single discrete changes. If, instead, observed employ-
ment changes of individual firms are interpreted as a continuous series of individual 
changes, the general guideline results in classification by current size: the size class to 
which employment changes are attributed should be based on the size of the firm at 
the moment of change. (see table 1; N.B. classification by end size does not fit our gen-
eral guideline).  
 
A simple example can illustrate these three methods. Assume that the employment of a 
firm increases from 7 to 15 in a certain period. The method of classification by begin 
size suggests that the employment increase of 8 should be attributed to the size class of 
small enterprises (enterprises with 0 to 10 employees). Since the average size of this 
firm is 11, classification by average size attributes the employment increase of 8 to the 
size class of medium-sized enterprises (with 10 to 100 employees). Finally, classification 
by current size attributes part of this employment change to the size class of small en-  7 
terprises (the increase from 7 to 10 employees) and part to the size class of medium-
sized enterprises (the increase from 10 to 15 employees). 
table 1  Three different operationalisations of the general guideline 
  Measurement  of  firm  size 
  actual  size  average  size 
Nature of observed  
employment change 
single discrete change  classification by 
begin size 
  continuous series of  
individual changes 
classification by  
current size 
classification by  
average size 
 Source:  EIM. 
Discussion of the methodologies 
Classification by current size has some advantages over the other two operationalisa-
tions of the general guideline. First of all, classification by current size is the only 
method that does not attribute a firm's entire employment change during a specific pe-
riod to one size class (a practice that becomes increasingly troublesome if the length of 
the period increases). Secondly, we prefer classification by current size over classifica-
tion by begin size because we believe that (at least for periods of one year or more) the 
assumption of continuous changes approximates reality better than the assumption of a 
single discrete change. Thirdly, our calculations show that classification by average size 
and classification by current size lead to similar outcomes. Hence, at least in the case of 
our dataset, a principle choice between these two methods is, practically speaking, not 
important.  
 
If one is interested only in decomposing net employment creation by size class (and not 
the underlying gross job flows), classification by current size has an additional advan-
tage: it is the only method that can be applied without having to use micro data. 
 
The method of classification by current size may be less relevant in the case of firms 
that enter or exit the market. For these firms, their actual size at the moment of each 
individual employment change may not be the best way to characterize them. Instead, 
firms that enter (exit) the market may be best characterized by their size at the end (be-
ginning) of the measurement period. This suggests that classification by end size (begin 
size) might be used to attribute the job creation (destruction) of these firms to specific 
size classes. 
 
Main results: SMEs as main engine of job growth  
Drawing from various data sources available at Statistics Netherlands, we have been 
able to construct a data set that includes about 99% of total employment in the Dutch 
private sector for the years in question. Subsequently, we have used various classifica-
tion methods to decompose the observed employment changes into size classes. By do-
ing so, we are able to determine to what extent the answer to our main research ques-
tion is dependent on the methodology that has been used.  
 
The three methods that can be considered as operationalisations of the general guide-
line all point towards the same conclusion: small and medium-sized enterprises can be 
considered as the main engine of employment growth for the Dutch private sector dur-
ing the period 1993-1998. This conclusion holds in absolute terms as well as in relative 
terms. Classification by end size results in a different conclusion. However, given that 8 
this classification method is not in line with our general guideline, the outcomes of this 
classification method do not provide a valid answer to the research question.  
 
We have used the method of classification by current size for further analysis of the un-
derlying gross job flow. According to this method, roughly two/third of annual em-
ployment growth can be attributed to small and medium-sized enterprises. In addition, 
the growth rates of net employment creation, gross job creation and gross job destruc-
tion decline with size class (table 2). 
table 2  Decomposition of employment changes into size classes for the Dutch pri-
vate sector 1993-1998 (growth rates) 
  Enterprise size class (number of full-time equivalents)* 
 0-10  10-100  >=  100  Total 
Gross job creation  24,1%  11,2%  8,7%  12,0% 
Gross  job  destruction  -21,7% -10,0%  -8,0% -10,8% 
Total: net employment creation    2,4%   1,2%  0,7%   1,2% 
  * Excluding enterprises without employees. 
  Note:  Growth rates are calculated as the ratio between employment changes and the average 
employment level of the relevant size class. 
  Source: calculations by EIM. 
Addition calculations show that amongst continuing enterprises also, small and me-
dium-sized enterprises are the main engine of employment growth. The conclusion that 
SMEs can be considered as the main source of employment growth therefore cannot be 
(fully) explained by processes of entry and exit of (small and medium-sized) enterprises. 
 
Next, we performed this decomposition for 15 different sub-sectors of the Dutch pri-
vate sector. SMEs have been the main source of employment growth in both absolute 
and relative terms for 7 of these sectors. These sectors include three of the four sectors 
with the highest absolute net employment increase (business services, transport and fi-
nancial services). For three sectors, small and medium-sized enterprises account for 
more than half of net employment increases (in absolute terms), but with lower growth 
rates than the size class of large enterprises. The opposite applies to the communication 
sector. While the SME size class has a higher average growth rate than the size class of 
large enterprises, large enterprises account for the greatest share of employment crea-
tion in absolute terms. This can be explained by the fact that large enterprises account 
for 95% of total employment in this sector.  
 
For only three sectors (retail, metal industries and electricity, gas and water supply) do 
we find that large enterprises are the main source of employment growth in absolute 
and relative terms. For the latter sector, this is explained by the fact that large enter-
prises account on average for 97% of total employment. 
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1  Introduction 
Background 
Since the seminal research of Birch (1987), policy makers have been aware of the im-
portant role of small and medium sized enterprises in the creation of employment. In-
terest groups like MKB Nederland (the Dutch employer's organisation for small and me-
dium-sized organisations) often claim that small and medium-sized enterprises are the 
main source of employment growth for the Dutch economy
1. Exactly how important 
this role is, however, is still open for debate. Due to a lack of suitable data and agree-
ment about the method to be used, the question to what extent small and medium-
sized enterprises (SMEs) can be considered as a country's job engine still lacks a satisfac-
tory answer.  
 
Objective  
The main objective of this study is to determine to what extent small and medium-sized 
enterprises can be seen as the main source of employment growth for the Dutch private 
sector during the period 1993-1998.  
 
Employment growth is the aggregate result of job creation and job destruction. The im-
portance of a size class as a source of employment growth therefore depends not only 
on the number of jobs that are created, but also on the number of jobs that are de-
stroyed within that size class. Job creation can occur within existing enterprises, but also 
within new enterprises that enter the market. Likewise, jobs may be destroyed by en-
terprises that remain within the market as well as by enterprises that exit the market. 
Information about these underlying job flows may be very important when explaining 
differences in net employment creation. This study therefore not only presents informa-
tion about the net employment creation by size class, but also about the underlying 
gross job flows. 
 
When are we able to conclude that small and medium-sized enterprises are a countries 
main source of employment growth? This conclusion can be based on both an absolute 
and a relative criterion. According to the absolute criterion, SMEs are the main source 
of employment growth if they account for more than 50% of the total net employment 
creation over a certain time period. The relative criterion suggests that SMEs should be 
considered as the main source of employment growth only if the average growth rate 
of employment is higher for SMEs than it is for large enterprises. Both criteria are ap-
plied in this study.  
 
Size distribution fallacy 
This study is about decomposing employment changes by size classes. Unfortunately, 
this decomposition cannot be based on available (longitudinal) information about the 
employment shares of different size classes. As firms are able to cross size class bounda-
ries, changes in the employment share of size classes are biased estimates of the share 
of size classes in employment changes. This phenomenon is referred to as the size dis-
 
1
 According to a press release in 2005, small and medium-sized enterprises 'have always been the 
engine of job growth for the Netherlands (van oudsher de banenmotor van Nederland)'(MKB Neder-
land, 2005, page 1). 10 
tribution fallacy
1. The decomposition of employment changes into size classes therefore 
requires the usage of micro data on changes in the employment levels of individual en-
terprises.  
 
Various methods have been applied in the past to perform this decomposition, notably 
classification of enterprises by begin size, end size and average size. Each of these 
methods corrects for the size distribution fallacy by classifying firms into a single size 
class during each period between two measurements. The debate as to which of these 
methods should be preferred does not seem to be resolved as yet. A second objective of 
this study is therefore to discuss and further develop these methods. 
 
This methodological debate is relevant for all kinds of studies that examine employment 
changes and job flows that are the result of job creation and job destruction. The meth-
odological debate may be particularly relevant for studies into (the determinants of) job 
flows and job reallocation (the sum of job creation and job destruction). These studies 
often check for firm size effects by classifying firms into different size classes. Also here, 
it is not obvious how this classification should take place.  
 
Birch versus Gibrat 
The empirical methods mentioned above follow Birch's approach (1987) that can be 
summarized as follows: individual enterprises are classified into specific size classes (us-
ing various criteria), after which growth rates by size class are calculated.  
 
Another approach might be to change this order: determine the growth rates of indi-
vidual enterprises first, and determine the relationship between growth rate and size 
class afterwards. This approach is usually applied in empirical studies into firm size dis-
tributions. These studies often involve some kind of test of Gibrat's assumption that 
firm size and firm growth rate are independent of each other (De Wit, 2005). The gen-
eral conclusion of this line of research is that Gibrat's assumption tends to hold for 
large enterprises, while for small enterprises size and growth rate are negatively corre-
lated.  
 
One important disadvantage of this approach in the context of the current study is that 
individual growth rates cannot be calculated for firms that enter or exit the market. 
Consequently, this method cannot be used to decompose all employment changes into 
different size classes. This may explain why previous studies on the decomposition of 




Chapters 2, 3 and 4 focus on the second part of the objective. In chapter 2 we will dis-
cuss theoretical aspects of the decomposition of employment changes into size classes. 
This chapter ends with a suggestion for a general guideline that should be applied 
when decomposing employment changes by size classes. Three different operationalisa-
tions are possible, these are discussed in chapter 3. Two of these operationalisations 
have been used in previous studies (classification by begin size and classification by av-
erage size). The third operationalisation (which we label 'classification by current size') 
has not been used previously. Chapter 4 presents both a theoretical and an empirical 
 
1
 This will be elaborated in the next chapter.   11 
comparison of these methods. The data that is used for this study is presented in chap-
ter 5.  
 
Chapter 6 deals with the first part of the objective: to what extent can we consider 
small and medium-sized enterprises as the main job engine for the Dutch private sector 
as a whole as well as for the various sectors of industry? The main conclusions of this 
paper are presented and discussed in chapter 7. 
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2  Theoretical aspects of decomposition into size 
classes 
2.1  Employment changes, job flows and size classes 
We start this chapter with a discussion of some relevant concepts: how do we define 
employment changes, job creation and destruction, and size classes? 
 
Employment changes 
We define an employment change as a change in the employment level of an individual 
enterprise during a certain time period. This change may be due to changes in the 
number of contracts (for example due to hiring, firing, quits or retirement) or to 
changes in the size of contracts (amount of time). Employment changes are usually 
measured in terms of persons (employees) or full-time equivalents. In the empirical part 
of this study, we measure employment (changes) in terms of full-time equivalents. Nev-
ertheless, for ease of reference we will use the phrase 'employees' rather than 'full-time 
equivalents' throughout this paper. 
 
Job creation and job destruction 
A job can be defined as an (employment) contract. Gross job creation can then be de-
fined as the sum of all employment changes for firms with an employment increase
1. 
Likewise, gross job destruction is defined as the sum of all employment changes for 
firms with an employment decrease. The difference between gross job creation and 
gross job destruction is defined as net employment creation. Gross job creation (de-
struction) can be decomposed into gross job creation (destruction) among continuing 
firms and among firms that enter (exit) the market (see figure 1).  
figure 1  Different categories of employment changes  
 
  Source: Klomp & Thurik (1997). 
 
1





gross job creation 
net employment creation 
gross job destruction 14 
Job creation and job destruction can take place simultaneously within individual firms. 
For example, a firm can hire 50 employees within a certain year, while 10 employees 
decide to leave the firm. Most studies (including ours) can measure net employment 
changes at the level of individual firms only. In this example, this would be a net em-
ployment increase of 40 employees. Results regarding gross job creation and gross job 
destruction are therefore lower boundaries for the actual gross creation and destruc-
tion. 
 
Three size classes 
We define a size class as a population of enterprises that falls within certain size class 
boundaries at a specific point in time. These boundaries are usually defined in terms of 
employees or full-time equivalents, but size classes have also been defined in monetary 
terms (e.g. annual turnover).  
 
Publications in international journals usually distinguish 5 or more different size classes 
(Davis et al. 1996; Broersma and Gautier, 1997; Picot and Dupuy, 1998). Among Dutch 
studies it is, however, customary to distinguish only three size classes (Nieuwenhuijsen 
et al., 1999; Bangma et al, 2005). This classification is also applied in the current paper. 
These three size classes are: 
-  small enterprises (SEs, with a work force of 0 to 10 full-time equivalents); 
-  medium-sized enterprises (MEs, with a work force of 10 to 100 full-time equiva-
lents); 
-  large enterprises (LEs, with a work force of 100 or more full-time equivalents).  
 
The size class of small and medium-sized enterprises (SMEs) is defined as the combina-
tion of the first two size classes.  
2.2  The size distribution fallacy 
Firms can cross size class boundaries at any moment. The population of enterprises that 
makes up a certain size class is therefore likely to change continuously. As a conse-
quence of these population changes, changes in the employment level of a size class 
can be attributed to two different causes: 
-  changes in the level of employment of individual enterprises 
-  changes in the classification of enterprises in size classes: the population effect. 
 
Assume that firm A has 9 employees at the start of a certain year. It is classified as a 
small enterprise. At the end of that year, firm A employs 14 employees and is classified 
as a medium-sized enterprise. Because it crossed the size class boundary between small 
and medium-sized enterprises, the employment level of the size class of small enter-
prises decreases by 9. This decrease of 9 jobs is due to the population effect. At the 
same time, the employment level of the size class of medium-sized enterprises increases 
by 14. This increase is a combination of the population effect (9 jobs) and a real effect 
of 5 jobs. 
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For the decomposition of employment changes into size classes, only the first type of 
change is relevant. Consequently, available information on changes in the employment 
level of size classes cannot be used to attribute employment changes to size classes. 
This is known as the size distribution fallacy
1 (Davis et al., 1996). 
 
The size distribution fallacy is caused by the fact that firms can cross size class bounda-
ries. A simple way to correct for this problem is to classify each firm in a single size class 
for the period between two measurements. This implies that the exact moment at 
which a firm crosses a size class boundary, is limited to either the beginning or the end 
of the period between the two measurements. This deals with the population effect, 
since the number of enterprises in each size class is now constant during that period. 
Once all firms have been classified into size classes, the employment change of each 
individual firm during that period is attributed to the size class in which that firm has 
been classified.
 2  
 
The question that remains is how to classify individual firms into size classes. Previous 
studies have generally applied one or more of the following three classification meth-
ods
3:  
1  Classification by begin size: the size of the firm at the beginning of each measure-
ment period determines the size class in which the firm is classified; 
2  Classification by end size: the size of the firm at the end of each measurement pe-
riod determines the size class in which the firm is classified; 
3  Classification by average size: the average of the firm's size at the beginning and at 
the end of each measurement period determines the size class in which the firm is 
classified.  
 
If these classification methods resulted in similar outcomes, it would not really matter 
which of these three methods was applied. However, various studies have demon-
strated that the outcomes of the three methods vary substantially (e.g. Nieuwenhuijsen 
et al. 1999; Okolie, 2004). It is therefore important to make the correct choice when 
classifying employment changes to size classes. This choice can be made only if we are 
able to answer a more fundamental question: what is it that we want to learn when we 
decompose employment changes into size classes? 
2.3  A general guideline for the decomposition of employment 
changes into size classes 
We want to determine the share of different size classes in gross job creation and gross 
job destruction and, ultimately, in net employment creation. An employment change 
should be attributed to the size class that best characterizes the firm at the moment 
 
1
 More detailed discussions of the size distribution fallacy can be found in Kleijweg and Nieuwenhui-
sen (1996) and Nieuwenhuijsen et al. (1999). 
2
 Another solution would be to attribute the employment change of individual firms that cross size 
class boundaries to different size classes. If this solution is used there is no need to limit the exact 
moment at which a firm crosses a size class boundary to either the beginning or end of each period. 
This idea is discussed further in section 3.4.  
3
 While these methods can be found in many studies, the terminology tends to differ. For example, 
Davis et al. (1996) refer to classification by average size as 'current plant size measure'. They also 
include an 'average plant size measure', where 'average' refers to a long-run average (the average 
firm size calculated over all available periods).  16 
that the employment change took place. This suggests the following general guideline: 
the size class to which employment changes are attributed should be based on the size 
of the firm at the moment of change. 
 
Most classification methods can be interpreted as specific operationalisations of this 
general guideline. The difference between the various methods can be explained in 
terms of different operationalisations of the concepts of 'size of the firm' and 'moment 
of change'. We therefore end this chapter with a discussion of these concepts. The rela-
tionship between the various methods and this general guideline will be discussed in 
the following chapter. 
 
Size of firm 
The size of the firm can be interpreted in two different ways: as actual size (an observ-
able characteristic) or as equilibrium size (an unobservable characteristic).  
 
We define the actual size of the firm as the size of its workforce (in full-time equiva-
lents) at a specific moment in time. Previous studies indicate that (changes in) the actual 
size of a firm consist(s) of a transitory and a permanent component (Davis et al., 1996; 
Klomp and Thurik, 1997; Picot and Dupuy, 1998). Some of these authors argue that it 
is not the actual size that best characterizes the firm at the moment that an employ-
ment change takes place, but the permanent component of that actual size (Davis et 
al., 1996). This permanent component can be interpreted as the equilibrium size of a 
firm. 
 
The equilibrium size can be operationalised according to a static or dynamic perspective. 
The static perspective is that each firm has a specific 'intended scale of operations' 
(Davis et al., 1996, p. 301) that is constant over time. The equilibrium size can then be 
estimated by the firm's average size in the long run (Davis et al., 1996). An important 
characteristic of this perspective is that firms cannot cross size class boundaries. This 
seems to be at odds with an elementary characteristic of a size class: namely, that it 
consists of a changing population of enterprises. We are therefore not sure whether the 




This disadvantage of the static perspective can be overcome by assuming a dynamic 
perspective on equilibrium size. According to this perspective, the equilibrium size of a 
firm may change over time (Carree & Klomp, 1996). The dynamic equilibrium size can 
be estimated by the average firm size over two consecutive measurements.  
 
Moment of change  
We have defined the employment change of a firm as the change in the employment 
level of an individual enterprise during a certain time period
2. The question that arises in 
this context is: should we consider this observed employment change as a single change 




 This might explain why only a few studies (including Davis et al, 1996) classified firms based on their 
average size in the long run. This does not mean that the results of such an analysis are not rele-
vant; only that they do not seem to provide an answer to the research question of our study. 
2
 A more elaborate discussion on the moment of change is provided in annex I.   17 
It is clear that different changes can take place within a certain period. For example, 
each time an individual employee retires or quits this represents an individual change. 
Likewise, if individual employees negotiate changes in the size of their contract (e.g. 
work fewer hours per week), this can also be interpreted as a series of individual 
changes. However, if the number of hours worked per week is changed in compliance 
with a collective bargaining agreement, the associated change in employment should 
be considered as a single change.  
 
Information about individual changes is not usually available for individual firms. Most 
studies have information only about the net change in employment during a certain pe-
riod. This implies that we have to make an assumption about the nature of observed 
employment changes. Two possible assumptions are: 
1  each observed employment change represents a single discrete change;  
2  each observed change represents a continuous series of individual changes. 
 
Some firms will satisfy one of these two assumptions exactly (as is the case with firms A 
and B in the text box). It is however not likely that these assumptions will hold for many 
firms. For example, job creation tends to be time consuming (Davis and Haltiwanger, 
1990). This suggests that net employment increases do not usually occur at the same 
moment in time. A substantial part of job destruction is due to firms where net em-
ployment decreases because employees leave and/or retire, after which the firm is not 
willing or able to fill the vacancies within that period. It is not likely that these employ-
ees will leave the firm at the same point in time, in which case the first assumption does 
not hold.  
 
Suppose that firm A has 9 employees at the start of a certain year, and decides to hire 5 
employees in February. These five employees sign a contract on March 1
st. The size of 
the firm at the moment of change is 9.  
 
Suppose that firm B also has 9 employees at the start of that year. The firm decides to 
hire one single employee at five different moments during the year. These employees 
enter the firm on 1
st March, May, July, September and November. At the end of the 
year, firm B employees 14 people. The size of the firm at the moment of the first 
change was 9, which places it in the size class of small enterprises. For the remaining 
four changes, the size of the firm at the moment of the change was 10 or more, plac-
ing the firm in the size class of medium-sized enterprises. 
 
These arguments suggest that the first assumption is not likely to apply to many firms. 
On the other hand, neither is the second assumption likely to hold for many enterprises. 
For many firms, situations occur that are a combination of both assumptions: the ob-
served employment change consists of several individual changes, but some of these 
changes involve the equivalent of several full-time employees.  
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3  Various classification methods 
3.1  Three operationalisations of the general guideline  
In the previous chapter, we formulated the following general guideline: the size class to 
which employment changes are attributed should be based on the size of the firm at 
the moment of change. The operationalisation of the general guideline depends on 
−  the choice of how to measure firm size (actual size or average size); 
−  the assumption of the nature of the observed employment changes for individual 
firms (a single discrete change, or a continuous series of individual changes).  
 
If one chooses to measure firm size by the average size over a certain period, the as-
sumption regarding the nature of the observed employment change becomes irrelevant. 
This suggests that the guideline can be operationalised by means of three different clas-
sification methods.  
 
In this chapter we will demonstrate that classification by begin size and classification by 
average size can be interpreted as two of these methods
1. We also present the third 
possible operationalisation of the general guideline, which we label 'classification by 
current size'. Table 3 illustrates how these three classification methods are related to 
the general guideline. 
table 3  Three different operationalisations of the general guideline 
    Measurement of firm size 
   actual  size  average  size 
Nature of observed 
employment change 
single discrete change  classification by 
begin size 
  continuous series of individual 
changes 
classification by  
current size 
classification by  
average size 
 Source:  EIM. 
Classification by end size 
Classification by end size means that the size class to which employment changes are 
attributed is based on the size of the firm after the change(s) took place. Consequently, 
it cannot be interpreted as an application of the general guideline. This may explain 
why this method is not often used (an example can be found in Okolie, 2004). This 
does not mean that this classification method is not valid; only that it cannot provide a 
valid answer to the research question of this paper. 
 
1
 Other interpretations or justifications for these classification methods are also possible, but these 
will not be discussed.  20 
3.2  Classification by begin size 
Suppose that one chooses to represent firm size by the actual size at the moment of 
change, and assumes that each observed employment change represents a single, dis-
crete change. Under these circumstances, the general guideline translates into classifi-
cation by begin size. 
 
Firm B increases employment from 9 to 14 employees within a year. Without informa-
tion about the nature of these changes, we could assume that this net employment in-
crease of 5 employees occurred as a single employment change. The observed employ-
ment increase of firm B is then attributed to the size class of small enterprises. 
 
Classifying new firms by end size 
It is common practice to classify new firms (for which by definition no begin size is 
available) by their end size. The underlying argument is that this end size is the first 
known size for these enterprises, and therefore the best estimate of their size. Never-
theless, the consequence is that new firms are classified according to a different classifi-
cation rule than other firms.  
 
An alternative would be to treat new firms as a separate (size class) category. A disad-
vantage of this solution, however, is that it is not possible to determine a separate 
growth rate for this category. This hampers any attempt to compare the importance of 
new firms for the creation of employment across time, sectors and/or countries. This 
may explain why this alternative solution was not applied in previous studies.  
3.3  Classification by average size 
If one chooses to represent firm size by the average size over a certain period, then the 
general guideline results in classification by average size. In this case, no assumptions 
need to be made regarding the nature of the observed employment changes for indi-
vidual firms. 
 
Firm B increases employment from 9 to 14 employees within a certain period. The aver-
age size during this period is 11.5, which places firm B in the size class of medium-sized 
enterprises. Classification by average size therefore attributes the observed employment 
increase of firm B to this size class.  
 
Classifying entries and exits by average size 
Classification by average size can also be applied to entries and exits. In the case of a 
new firm, its average size during the period of entry is half its size at the end of the pe-
riod. Similarly, the average size of a firm that exits is equal to its size at the beginning of 
its last period divided by two.  
Most studies that apply classification by average size treat entries and exits in this way
1. 
An alternative would be to classify entries and exits based on their size at the end re-
spectively beginning of the year rather than average size. Examples of this approach can 
be found in Picot & Dupuy (1998) and Kleijweg and Nieuwenhuijsen (1996).  
 
1
 Not all studies that apply this classification method mention how entries and exits are classified.    21 
3.4  Classification by current size 
If firm size is represented by average size, the general guideline results in classification 
by average size. If firm size is represented by actual size, and one assumes that each ob-
served employment change represents a single, discrete change, this guideline trans-
lates into classification by begin size. This leaves one option open: represent firm size by 
its actual size and assume that each observed employment change represents a series of 
individual changes. In this case, the general guideline results in a classification method 
that has not been applied so far: classification by current size.  
 
The general principle of classification by current size 
Let us assume that each observed employment change represents a continuous series of 
individual changes. According to the general guideline, each of these individual changes 
should be attributed to the size (class) of the firm at the moment of that individual 
change. Notice that it is not necessary to determine (or estimate) the exact moment 
that each individual change takes place. All that we need to know is that these changes 
take place within the measurement period
1. The actual size at the moment of each indi-
vidual change can then be determined as the actual size at the beginning of the period 
plus the (implicitly defined) sum of the previous individual employment changes.  
 
Both firm A and firm B have 9 employees at the start of a year and 14 employees at the 
end of the year. We assume for both firms that the net employment increase occurs as 
a series of individual changes: in this case, five individual hires. For both firms, the in-
crease from 9 to 10 is attributed to the sector of small enterprises, while the increase 
from 10 to 14 is attributed to the sector of medium-sized enterprises. 
 
Classification of entries and exits 
In the case of a new firm that enters the market, the assumption is that each new em-
ployee is treated as an individual employment change. During the period that the first 
10 employees enter the firm the actual firm size varies from zero to 10, and these em-
ployment changes are attributed to the size class of small enterprises. If a new firm em-
ploys more than 10 employees at the moment of its first employment measurement, 
part of the increase (10 employees) is attributed to the SE size class, and the remainder 
is attributed to the other size classes (ME and possibly LE). Similarly, job destruction that 
results when enterprises exit the market is assigned to the relevant size class(es).  
3.5  Different outcomes 
Some general predictions can be made regarding differences in the outcomes when us-
ing the methods that we have discussed so far. First of all, when comparing classifica-
tion by begin size with classification by end size, the former method will attribute a 
higher net employment creation to the smallest size class. The latter method will attrib-
ute a higher net employment creation to the largest size class. This is because classifica-
tion by begin size tends to attribute employment increases to a lower size class, and at 
the same time attribute employment decreases to a higher size class. Secondly, classifi-
cation by begin size and by end size usually classify entries and exits in the same way. 
 
1
 In addition, we also need an assumption regarding the size of each individual change. Here, we 
assume that each individual change is infinitesimally small. This assumption is discussed in annex I.  22 
Differences in the outcomes of these two methods are therefore solely due to differ-
ences in the classification of job creation and job destruction in existing enterprises.  
  
Thirdly, classification by average size attributes part of the employment changes 
brought about by entries and exits to smaller size classes than classification by begin 
size and by end size
1. This suggests that, if a large share of job creation and destruction 
is due to the dynamics of entry and exit classification by average size (rather than classi-
fication by begin size) might attribute the largest share of job creation and job destruc-
tion to the smallest size class. This occurs, for example, in Davis et al. (1996), where 
classification by average size
2 attributes a slightly larger share of gross job creation and 
gross job destruction to the smallest size class than classification by begin size
3 (Davis et 
al., 1996, table III, page 309). In their study, the share of net employment creation that 
is attributed to the smallest size class is the same for both methods. 
 
Finally, classification by average size and classification by current size may yield similar 
results. First of all, for some enterprises, the differences between the two classification 
methods will be relatively large but these differences will, to some extent cancel each 
other out at the level of size classes. This can be expected for enterprises that have 
crossed a size class boundary, and for which the average size is close to this border. For 
these firms, it is likely that about half of the firms will have an average size just below 
the border, and half will have an average size just above the border. The differences 
between classification by average size and by current size may be large for these indi-
vidual firms but many of these differences will cancel each other out for the group as a 
whole. 
 
Firm R increases employment from 90 to 112 employees, and firm S increases employ-
ment from 90 to 108. Classification by average size will attribute the employment in-
crease of firm R (+22) to the size class of large enterprises, and the employment in-
crease of firm S (+18) to the size class of medium-sized enterprises. Classification by 
current size will attribute part of each firm's employment growth to the size class of 
medium-sized enterprises (+10 for each firm, or +20 in total), and part to the size class 
of large enterprises (+12 for firm R and + 8 for firm S, or +20 in total). 
 
For other enterprises, the differences between the two classification methods will be 
relatively small. This applies to enterprises where a relatively large part of the observed 
employment change occurs within one size class. The average size of these firms will 
also lie within this size class, so that the observed employment change is attributed to 
this size class. Classification by current size only applies a part of the employment 
change to this size class. However, since this part constitutes the larger part of the ob-
served employment change, the results of both classification methods are again similar.  
 
Firm T increases employment from 50 to 105 employees. Classification by average size 
will attribute the net employment increase (+55) to the size class of medium-sized en-
terprises. Classification by current size will attribute part of the increase (+50) to the 




 As long as entries and exits are classified by average size. 
2
 This is called ‘current plant size’ in their study. 
3
 This is called ‘firm size’ in their study.   23 
If the majority of all employment changes occur within enterprises that resemble one of 
the two situations we have just described, the outcomes of classification by average size 
and classification by current size are likely to be very similar. Whether this is indeed the 
case, remains an empirical question, which we will answer in the next chapter. 
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4  Comparison of various methods of classifica-
tion 
4.1  Theoretical comparison 
In the previous chapters we discussed four different methods of classification: classifica-
tion by begin size, by end size, by average size and by current size. In this chapter we 
discuss the merits and demerits of these various methods. We start with a comparison 
from a theoretical point of view, followed in the next section by an empirical compari-
son. Section 4.3 concludes. 
 
The methods mentioned can be judged according to various criteria. This section exam-
ines the following criteria: 
−  is it consistent with the general guideline developed in section 2.3? 
−  are additional assumptions needed to determine the size of firms? 
−  are additional assumptions needed with respect to the employment change being 
discrete or continuous? 
−  are results dependent on arbitrary fluctuations around a size class boundary? 
−  are micro data necessary to apply the method in practice? 
 
Consistency with the general guideline 
In chapter 2 we argued that any method of classification should meet the formulated 
general guideline. All methods satisfy this criterion with the exception of the method of 
classification by end size. This is a severe disadvantage of this method, and it will there-
fore be excluded from the theoretical comparison from now on.  
 
Additional assumptions needed to determine the size of enterprises 
The methods of classification by begin size and current size are based on the actual size 
of enterprises. These methods do not need additional assumptions to determine firm 
size. In contrast, the method of classification by average size is based on the assump-
tion of an underlying equilibrium size. This has the following potential drawbacks: 
−  the underlying equilibrium size is unobservable and is assumed to be equal to the 
average of the begin and end size of the enterprise during the period of investiga-
tion. This assumption may not be valid;  
−  the existence of an underlying equilibrium size is not undisputed. Unless one is con-
vinced of its existence the method lacks a theoretical justification. 
 
Two comments should be made regarding the validity of these assumptions. First of all, 
most studies applying the method of classification by average size also classify entering 
and exiting firms according to their average size. It is questionable whether this average 
size is a reasonable approximation of the equilibrium size of such a firm. Secondly, the 
longer the period under investigation, the more questionable it becomes whether en-
terprises can be characterized by only one equilibrium size during that period. 
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Additional assumption needed with respect to discrete or continuous 
employment change 
An advantage of the method of classification by average size is that no additional as-
sumption is needed regarding the nature of observed employment changes in individual 
firms. The methods starting from actual enterprise sizes do need such an assumption. 
 
The method of classification by begin size assumes that all employment changes in the 
measurement period take place discretely at one specific moment in time. This discrete 
change can be attributed to the size class of the enterprise at the beginning of the pe-
riod. In practice this assumption will not hold for many enterprises and, hence, results 
are biased in this method. Note that the longer the measurement period, the greater 
the bias will be.  
 
The method of classification by current size assumes the reverse: all employment 
changes in the measurement period take place continuously and each individual em-
ployment change is very small. This assumption is also not likely to hold for all firms. 
However, the longer the measurement period, the more realistic this assumption is in 
comparison with the assumption of discrete changes. 
 
Firm C employs 67 employees at the beginning of year t, and grows with an annual rate 
of 10 employees. At the beginning of year t+10, firm C employs 167 employees. If em-
ployment was observed every 10 years only, classification by begin size would attribute 
the total employment increase of 100 employees to the size class of medium-sized en-
terprises. Classification by current size would attribute an employment increase of 33 
employees to this size class, and the remaining employment increase of 67 employees 
to the size class of large enterprises. 
 
In the case of exits in particular, the assumption of continuous changes may be less re-
alistic than the assumption of a single, discrete change. If we assumed a single, discrete 
change, classification by begin size would be preferred to classification by current size 
for these firms. In addition, there is another argument that suggests that classification 
by begin size may be preferred above other classification methods. When we formu-
lated the general guideline in section 2.3, we suggested that an employment change 
should be attributed to the size class that best characterizes the firm at the moment 
that the employment change took place. In the case of a firm that ends its activities in a 
certain period, it can be argued that the size of the firm at the beginning of this period 
best characterizes the firm throughout the whole period. If a large firm ends its activi-
ties in a certain period, it can be argued that in many ways this firm resembles large 
firms rather than small or medium-sized firms. Hence, the job destruction associated 
with this firm exit should be attributed to the size class of large firms.  
 
A similar argument can be made in the case of starting enterprises. Here, the argument 
is that the size at the end of the period best characterizes the firm throughout its first 
year of existence.  
 
In short, it can be argued that firms that enter or exit the market should not be charac-
terised based on their actual size at the moment of each employment change. Instead, 
job creation by firms that enter the market should be classified according to their end 
size, while job destruction by firms that exit the market should be classified according 
to their begin size. This is the standard approach of the method of classification by be-
gin size, and it is also sometimes applied in the context of classification by average size. 
The shorter the measurement period, the more there is to be said for this approach.   27 
 
Firm D starts as an industrial firm. A production facility is built that requires 50 employ-
ees. These employees are recruited during the first year of operation. The observed job 
creation of 50 employees is therefore based on a continuous series of small employ-
ment changes. However, from day one firm D had all the characteristics of a medium-
sized enterprise (in terms of its strategy, time horizon, organisational structure, stake-
holders involved, etc). Hence, it may be argued that the creation of all 50 jobs should 
be attributed to the size class of medium-sized enterprises. 
 
Dependence on fluctuations around size class boundary  
The results of a decomposition of employment changes may be dependent on size fluc-
tuations of enterprises around a size class boundary. Some authors (e.g. Davis et al. 
1996) consider this to be an undesirable characteristic of a classification method. As the 
examples in the text box illustrate, the method of classification by begin size is the only 
classification method where the outcomes are dependent on such fluctuations. The 
methods of classifications by average and current size are not influenced by such fluc-
tuations. 
 
The size of firm B fluctuates around the size class boundary of 10 employees. In the first 
year employment increases from 9 to 14 employees, while in the second year employ-
ment drops to 9 employees again.  
−  Classification by begin size attributes an employment increase of +5 to the size 
class of small enterprises in the first year, while the employment decrease of -5 in 
the second year is attributed to the size class of medium-sized enterprises. 
−  Classification by average size attributes the employment increase of the first year as 
well as the employment decrease of the second year to the size class of medium-
sized enterprises. 
−  Classification by current size attributes an employment increase of +1 to the size 
class of small enterprises and an employment increase of +4 to the size class of 
medium-sized enterprises, and for the second year attributes an employment de-
crease of -4 to the size class of medium-sized enterprises and an employment de-
crease of -1 to the size class of small enterprises. 
Only in the method of classification by begin size are the size fluctuations of firm B not 
cancelled out over the two years together.  
 
No need for micro data 
In each method, the net employment creation that is attributed to each size class is cor-
rected for the size distribution fallacy. A practical advantage of the method of classifica-
tion by current size is that it is possible to calculate the relevant correction terms with-
out using employment information on individual enterprises. All that is needed is macro 
information about changes in the employment level and the number of enterprises for 
different size classes. This implies that the decomposition of employment changes into 
size classes can be performed by starting with the uncorrected statistics for each size 
class, and then use the correction terms. The correction terms that are required for the 
three size classes are presented in table 4
1. A formal derivation of these correction 
 
1
 In the case of only two size classes (SMEs and large enterprises), the method of classification by 
current size is identical to the roll-off method ('afrolmethode') that has been developed by Kleiweg 
and Nieuwenhuijsen (1996) and Nieuwenhuijsen et al. (1999).  28 
terms (for the general case of S different size classes) can be found in annex II. Here we 
briefly explain the underlying logic.  
table 4  Required correction for the size distribution fallacy, when 
applying classification by current size 
Size class  Correction terms 
  for lower boundary  for upper boundary 
SE   (0-10 FTE)  0  +10· ∆N(ME+LE) 
ME (10-100  FTE)  -10  ·∆N(ME+LE) +100·  ∆N(LE) 
LE  (>= 100 FTE)  -100·∆N(LE)  0 (not applicable) 
 
The uncorrected statistics need to be corrected because individual enterprises cross size 
class boundaries (see section 2.2). In the method of classification by current size the 
employment change should be corrected for each enterprise that enters (leaves) a size 
class by subtracting (adding) the value of the size class boundary along which the en-
terprise entered (left) the size class. This is illustrated in the text box. 
 
Firm B increases employment from 9 to 14 employees. Hence, uncorrected, employment 
in the size class of small enterprises decreases by 9, while the employment in the size 
class of medium-sized enterprises increases by 14. 
The employment change of the firm is 5 (14-9). In the method of classification by cur-
rent size, 1 fte (10-9) should be attributed to the size class of small enterprises, while 4 
ftes (14-10) should be attributed to the size class medium-sized enterprises. 
Hence, the correction for the size class of small enterprises should be plus 10 (1 - (-9)), 
while the correction for the size class of medium-sized enterprises should be minus 10 
(14-4). 
 
The key here is that the value of the correction term is independent of the begin or end 
size of the enterprise crossing the boundary. This makes it possible to calculate the cor-
rection term for all firms together without the help of micro data. For example, the net 
number of times the boundary between medium sized and large enterprises is crossed 
must be equal to the change in the number of large enterprises: ∆N(LE).
1 Hence, the 
correction term for the size class of medium-sized (large) enterprises is plus (minus) 
∆N(LE) (the net number of crossings) times 100 (the value of the boundary). In the same 
way, it is clear that the net number of times the boundary between small and medium-
sized enterprises is crossed must be equal to the change in the number of medium-sized 
and large enterprises together: ∆N(ME+LE). Hence, the correction term for the size class 
of small (medium-sized) enterprises is plus (minus) ∆N(ME+LE) times 10. 
 
1
 Entries and exits of large firms are treated as firms that move through all size classes, and pass all 
size class boundaries in this process. Changes in the number of large enterprises are therefore due 
to crossings of the boundary between medium-sized and large enterprises only.   29 
4.2  Empirical comparison 
Uncorrected and corrected statistics 
The empirical comparison is based on calculations of the average annual net employ-
ment creation that can be attributed to each size class, according to each of the classifi-
cation methods
1. The results are presented in table 5. The first row of this table presents 
the average annual changes in the employment level of each size class. Because these 
statistics are not corrected for the size distribution fallacy, we have labelled them 'un-
corrected'. The statistics based on the four classification methods represent four differ-
ent ways of correcting for this fallacy. 
table 5  Average annual net employment creation of the Dutch private sector, by 
size class and classification method, 1993-1998  
  Small firms  Medium sized firms  Large firms  Total 
  abs rel abs rel abs rel  abs  rel 
Uncorrected    6   1,1%  16  1,4%  19  1,0%  41  1,2% 
Corrected,  according  to:            
−  classification by begin size   42   7,6%   8  0,7%  -9  -0,6%  41  1,2% 
−  classification by average size   15   2,7%  14  1,1%  12  0,7%  41  1,2% 
−  classification by current size   13   2,4%  14  1,2%  13  0,7%  41  1,2% 
−  classification by end size  -13  -2,4%  25  2,1%  29  1,6%  41  1,2% 
  abs: absolute employment change in full-time equivalents (x 1.000);  
  rel: absolute employment change, as percentage of average employment level for each size class; 
  Source: Own calculations by EIM. 
Growth rates 
To compare the outcomes of the results, we present employment changes in absolute 
numbers as well as in growth rates. Growth rates are defined at the level of size classes: 
they are obtained by dividing the relevant employment changes by the average em-
ployment level of that size class
2. This definition has often been used in previous studies 
(for example see Davis et al., 1996; Broersma & Gautier, 1997; Gielen & van Ours, 
2005).  
 
An alternative would be to use a different denominator: the employment level of a size 
class at the beginning of the measurement period. At first, this might seem the most 
obvious choice. Employment growth rates are usually defined implicitly by the following 
equation: empt+1 = empt ·(1+g), where empt is the employment level (of an individual 
firm or a size class) at time t. In this equation, the growth rate g relates the change in 
the employment level (empt+1 - empt) to the employment level at the beginning of the 
period. In the case of employment levels of size classes, this standard interpretation of 
growth rates is possible for the uncorrected statistics only. If growth rates are corrected 
for the size distribution fallacy, the nominator is no longer equal to the change in the 
 
1
 The data is discussed in the next chapter. 
2
 The average of the employment level of a size class at the beginning and end of each measurement 
period.  30 
employment level of a size class
1. Therefore, the main argument in favour of defining 
growth rates this way does not apply in the case of corrected growth rates. In addition, 
Davis et al. (1996) discussed the fact that this alternative has several disadvantages over 
the definition that we use here. Finally, Picot & Dupuy (1998) note that the choice for a 
specific growth rate measure has only a limited effect on the resulting growth rates.  
 
The denominator is defined in the same way for each classification method. This im-
proves the comparability of the growth rates between the various methods. 
 
Differences between classification methods  
The difference with the uncorrected statistics are considerable for each classification 
model. This shows that correcting for the size distribution fallacy is indeed important.  
 
Considerable differences are also found between the various classification methods. The 
largest differences are found between classification by begin size and classification by 
end size. As expected, classification by begin size attributes a larger share of employ-
ment growth to small enterprises and a smaller share to large firms (as compared to 
classification by end size). 
 
The results of classification by average size lie between the outcomes of classification by 
begin size and by end size. In section 3.5 we argued that if gross job flows due to entry 
and exit are large enough, classification by average size may attribute a larger share of 
net employment creation to the smallest size class than classification by begin size. Our 
results show that this did not occur in the Dutch private sector between 1993 and 
1998. 
 
Finally, the outcomes of classification by average size and classification by current size 
are remarkably similar. This is not unexpected, as we argued in section 3.5. 
4.3  Conclusion 
In this chapter we discussed the merits and demerits of the four methods of classifica-
tion that were introduced earlier in this report. In table 6 we summarize how the meth-
ods score on the introduced criteria. 
 
In our view, classification by end size is not advisable because it is not consistent with 
the general guideline. Regarding the remaining three methods, none of them scores 
consistently better than the other two methods on all criteria. It is therefore not possi-
ble to state an unambiguous preference for one of these methods.  
 
However, having said this, we nevertheless wish to make some further observations. 
First of all, the longer the period under investigation, the less preferable classification by 
begin or average size becomes. Both methods attribute a firm's entire employment 
change during a specific period to one size class, and this becomes increasingly trouble-
some if the length of the period increases. 
 
1
 The nominator for corrected growth rates is the employment change that can be attributed to a 
specific size class. As explained in section 2.2, this differs from the change in the employment level 
of a size class (see section 2.2). Hence, empt · (1+g) ≠ empt+1.   31 
table 6  Merits and demerits of various classification methods 
 Classification  by: 
  begin size  average size  current size  end size 
Consistency with general guideline  yes  yes  yes  no 
Extra assumption to determine size  no  yes  no  no 
Extra assumption: discrete/continuous  discrete not  needed  continuous  discrete 
Dependence on arbitrary fluctuations  yes  no  no  yes 
Need for micro data  yes  yes  no  yes 
 Source:  EIM. 
Secondly, classification by average size and classification by current size lead to ap-
proximately the same outcomes for our data set. This suggests that a principle choice 
between these two methods is practically speaking not important. 
 
Finally, if we compare classification by current size with classification by begin size, the 
only aspect that does not appear decisively in favour of the former is the validity of the 
assumption concerning the employment change of an enterprise being discrete of con-
tinuous. If no further empirical information is available then it is necessary to guess 
which assumption best approximates reality. We ourselves are of the opinion that for a 
period of one year (and for longer periods a fortiori) the assumption of continuous 
changes approximates reality better than the assumption of discrete changes. 
 
Based on these observations, we have a preference for classification by current size. 
This method is superior in most theoretical respects. If one is interested only in a de-
composition of net employment creation, this method has the further advantage of 
needing no micro data.  
 
An interesting research strategy might be to apply classification by current size and clas-
sification by begin size
1. This provides valuable extra information if (i) one does not be-
lieve in the equilibrium size approach (in which case classification by average case 
would be preferable), (ii) one is not impressed by the argument that size fluctuations 
about size class boundaries lead to biased results, and (iii) one believes that most em-
ployment changes are discrete.  
 
Another research strategy would be to apply classification by current size to continuing 
firms only. Employment changes in firms that enter the marked should be classified 
based on their end size, while employment changes in firms that exit the market should 
be classified based on their begin size. This strategy is relevant if (i) one beliefs that the 
size of an entry (exit) at the end (beginning) of the period best characterizes the firm 
throughout the whole period, and (ii) the disadvantages of using different classification 




 Given the similarity in the outcomes of classification by current size and classification by average 
size, it doesn’t seem necessary to apply classification by average size as well.   33 
5  Data collection 
5.1  Available data sources 
The data set we used includes annual employment information on almost all enterprises 
of the Dutch private sector between 1993 and 1999
1. This section discusses the various 
sources from which we have collected our data. After that, we discuss some choices we 
made when combining these data sources into a single data set, its main characteristics, 
and its limitations. We will argue that the resulting data set offers an adequate cover-
age of the Dutch private sector for the years 1993-1998, and that the limitations are 
minor. 
 
Main data source: State Unemployment Insurance Agency 
The main data source was obtained from the State Unemployment Insurance Agency 
(Uitvoeringsinstituut Werknemersverzekeringen, or UWV). This data source provides the 
annual number of labour years for each individual enterprise that employed at least one 
employee.  
 
An enterprise is defined as the factual transactor in the production process. An enter-
prise consists of at least one establishment and may in turn be part of a larger organisa-
tion. In addition, an enterprise must be economically active (at least one person eco-
nomically active for at least 15 hours per week).  
 
The number of labour years represents the total number of paid working hours within 
an enterprise (excluding owners). This information is obtained annually in December, 
and measured in full-time equivalents. It is based on all employees on the remuneration 
list, accounts for differences in the number of hours worked per week and the number 
of weeks worked per year, and includes paid time for holidays, sick leave, etc.  
 
Additional data sources 
In theory, all Dutch enterprises should be represented in this data set. However, infor-
mation about large enterprises in particular tends to be lacking. To overcome this prob-
lem we used information from two additional data sources. First of all, we used infor-
mation from various Production Statistics for the years 1993-1999. Production Statistics 
cover a substantial part of the private sector, and are based (among other things) on a 
complete coverage of all large enterprises in the relevant sectors.  
 
Since the Production Statistics do not cover all sub-sectors of the private sector, we 
have used the Survey Employment and Wages (Enquête Werkgelegenheid en Lonen, or 
EWL) to obtain information for the missing sub-sectors
2. This information was available 
for the years 1994 to 1999. 
 
1
 A description of the private sector is provided in annex III. 
2
 These are the sub-sectors electricity, gas and water supply, transport, communication and financial 
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5.2  Working data set 
Linking different employment measurements 
The main difference between the various data sources is the nature of the employment 
information. Whereas the data from the State Unemployment Insurance Agency pre-
sents the amount of labour years per enterprise, this information is not available from 
the additional data sources. When information was available from these additional data 
sources only we had to estimate the amount of labour years based on the available in-
formation. 
 
The various production surveys contain information about the number of people that 
are working in the enterprises (at the end of September of each year). Many enterprises 
are present in this data source as well as in the data from the State Unemployment In-
surance Agency. This makes it possible to determine the ratio between the amount of 
labour years and the number of working persons. This ratio varies considerably between 
sub-sectors and size classes (but not over time). We therefore determined sector and 
size class specific ratios
1. For those enterprises for which only information about the 
number of working people was available, these ratios were used to estimate the 
amount of labour years.  
 
The Survey Employment and Wages includes yet another employment measurement: 
the number of full-time equivalents for each enterprise, measured at a specific point in 
time. Again, many enterprises are present in this data source as well as in the data from 
the State Unemployment Insurance Agency. This made it possible to determine the ratio 
between the amount of labour years and the number of full-time equivalents. This ratio 
varied only slightly between size classes, and proved to be independent of sub-sector 
and year. We therefore determined two ratios, one for small enterprises (with up to 5 
full-time equivalents employed) and one for larger enterprises. 
 
Full coverage of the Dutch private sector 
To determine the extent to which the final data set covers the private sector, we have 
compared annual total employment of the enterprises in our data set with correspond-
ing employment figures from Statistics Netherlands as published on Statline (the web-
site of Statistics Netherlands). According to this comparison, our data set includes 99% 
of total employment in the private sector for the years 1993-1998. The slight difference 
can be explained by differences in measurements (e.g. the conversion from number of 
employees to full-time equivalents). Unfortunately, this rate dropped to 93% in 1999. 
We suspect that a few large companies have been omitted from our data sets for this 
year. We therefore decided not to include this year in our analysis. 
 
Given these results, we conclude that our study offers an adequate coverage of the 




 We distinguish six sub-sectors and five size classes, resulting in 30 different ratios. These ratios vary 
from 0.52 for small enterprises in the hotels and restaurants sector to 0.99 for large industrial en-
terprises.   35 
Limitations 
Firstly, our information about the size of firms is based upon three different employ-
ment measurements. The conversion of the number of working people and the number 
of full-time equivalents into labour years is likely to increase the measurement error re-
garding firm size.  
 
Secondly, common problems in this type of research include how to classify enterprises 
that change their main economic activity and how to deal with mergers, fusions and 
split-up of enterprises. For example, splitting up a firm into three other firms may occur 
as the exit of a large firm and the entry of three small firms, but also as the entry of one 
large and two small firms. Kleijweg and Nieuwenhuijsen (1996) and Nieuwenhuijsen et 
al. (1999) chose to eliminate those firms that register a change in activity or are in-
volved in a split-up, merger or fusion from their analysis.  
 
Unfortunately, our available data offers few (if any) possibilities to control for these 
problems. For example, our main data source registers the main economic activity once 
only (when the enterprise is first registered), so we are unable to determine whether 
any changes in economic activities occur. In addition, there is no information about 
mergers, fusions and split-ups. Brouwer et al. (2005) indicate that annually less than 
5% of all enterprises are subject to mutations such as mergers, split offs, take-overs etc. 
(Brouwer et al. 2005, tables 14 and 15, pages 37 and 38). This suggests that not cor-
recting for such changes is a relatively minor problem that is not likely to have a sub-
stantial effect on the outcomes of the decomposition. This may be due to the fact that 
employment data is gathered at the level of enterprises rather than organisations. 
 
Some studies are able to provide a further decomposition of employment changes by 
distinguishing different types of entries and different types of exits. Enterprises that en-
ter the market may be considered as either a start-up (a new enterprise founded by an 
entrepreneur) or the creation of) subsidiaries (a new enterprise founded by an existing 
enterprise). Start-ups tend to begin with fewer employees than subsidiaries (Bangma et 
al., 2005). Regarding the exit of enterprises, it may be relevant to distinguish between 
bankruptcies and other reasons for exit. For the Netherlands, the share of bankruptcies 
in the total number of exits has varied between 10% and 20% for the past 15 years 
(Bangma et al. 2005). Our data set does not include information on the type of entry or 
exit, so we are not able to decompose job creation by entries or job destruction by exits 
any further.  
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6  Results for the Dutch private sector 
6.1  Employment developments for the private sector as a whole 
 
SMEs: indeed the main engine of employment growth  
Application of the general guideline showed that small and medium-sized enterprises 
were indeed the main engine of employment growth for the Dutch private sector dur-
ing the years 1993-1998. This is clear from the results presented in chapter 3 (table 5). 
Irrespective of how this guideline is operationalised (as classification by begin size, aver-
age size or current size), we found that small and medium-sized enterprises accounted 
for more than half of the total employment increase during this period (the absolute 
criterion). According to the method of classification by current size, small and medium-
sized enterprises accounted for roughly two-third of the annual net employment in-
crease. In addition, the growth rate of SMEs exceeded the growth rate of large enter-
prises (the relative criterion).  
 
In this chapter, we further decompose these results by differentiating between different 
gross job flows (this section) and by differentiating between sectors (next section). This 
decomposition is based on the method of classification by current size.  
 
Gross job flow rates decline with size class  
We start with the decomposition of employment changes into size classes and gross job 
flows (table 7). For each of the four gross job flows we find that the growth rates de-
cline with the size class. This is also true for the three different aggregates (gross job 
creation, job gross destruction and net employment creation). The negative relationship 
between net employment creation and size class is consistent with empirical research 
concerning Gibrat's assumption that suggests that firm size and firm growth rates are 
negatively correlated for smaller firms (De Wit, 2005).  
table 7  Decomposition of employment changes into size classes and gross job 
flows; 1993-1998 (in %) 
 Small  enterprises 
Medium-sized  
enterprises Large  enterprises  Total 
Gross job creation    24,1%    11,2%    8,7%    12,0% 
−  expansion 12,5%    8,0%    6,1%    7,8%   
−  entry 11,6%    3,2%    2,6%    4,2%   
Gross job destruction    -21,7%    -10,0%    -8,0%    -10,8% 
−  contraction -10,3%    -5,6%    -4,9%    -6,0%   
−  exit -11,5%    -4,4%    -3,1%    -4,8%   
Total: net employment creation      2,4%     1,2%    0,7%     1,2% 
 Source:  EIM. 38 
Smaller firms tend to be less stable than larger firms in the sense that they show rela-
tively more variation in their size. This is suggested by the finding that gross job crea-
tion and destruction rates are roughly three times higher for the size class of small en-
terprises than for the size class of large enterprises.  
 
Continuing firms versus entries and exits 
The results of the decomposition allow us to distinguish employment changes in con-
tinuing enterprises from employment changes that are associated with entries and exits. 
The annual net employment creation rate for continuing enterprises is 1.8%. Decompo-
sition into size classes results in employment creation rates of 2.2%, 2.4% and 1.2% 
for the three size classes. In other words, for the subset of continuing enterprises, we 
may also consider small and medium-sized enterprises as the main engine of employ-
ment growth.  
 
Next, we consider the annual net employment creation rate for enterprises that enter or 
exit the market. This rate equals -0.6%, which suggests that job creation due to firms 
entering the market has not been enough to compensate job destruction resulting from 
enterprises that left the market. We must keep in mind, however, that statistics on job 
creation of new enterprises refer only to the year in which these firms enter the market. 
A large part of job creation by new enterprises may occur during their second or third 
year. This will be classified as job creation of a continuing firm. 
 
Decomposition of net employment creation into size classes for firms that enter or exit 
the market, results in employment creation rates of 0.1%, -1.2% and -0.5%. The nega-
tive rates for the size classes of medium-sized and large enterprises are not surprising, 
since new firms tend to start small (and therefore enter the size class of small enter-
prises), while enterprises of all sizes may exit the market. What may be more surprising, 
is that less than half of the number of jobs created due to entries is attributed to the 
smallest size class. This may be explained by the fact that we do not differentiate be-
tween start-ups (a new enterprise started by a new entrepreneur) and subsidiaries (a 
new enterprise started by one or more existing enterprises). In the case of subsidiaries it 
is less surprising that some of them enter the size class of large enterprises in their first 
year of existence.  
6.2  Employment developments for individual sectors of industry 
The results of a decomposition of employment changes into size classes and sectors are 
presented in table 8. The 15 sectors are arranged (in descending order) according to 
their absolute annual net employment creation. The results show that 12 of the 15 sec-
tors show a net employment increase. Together, these sectors had an average annual 
increase of 53 thousand FTEs during the period 1993-1998. Almost 40% of this in-
crease can be attributed to a single sector (business services). In contrast, the three re-
maining sectors had an average annual employment decrease of 12 thousand FTEs dur-
ing that period. 
 
The results also demonstrate that small and medium-sized enterprises are not the main 
engine of employment growth for all of the sectors distinguished. SMEs can be seen as 
the main engine of growth in absolute as well as relative terms for 7 of the 15 sectors. 
These sectors include three of the four sectors with the highest employment growth in 
absolute terms (business services, transport and financial services). The other sectors are 
other services, automotive, chemical industries and other industries. The latter two sec-  39 
tors show a net employment decrease, that to a major extent can be attributed to large 
enterprises. 
 
The opposite is true for three sectors. In the sectors retail, metal industries and electric-
ity, gas and water supply, large enterprises are the main engine of employment growth 
(in absolute as well as relative terms). For the latter sector, this is explained by the fact 
that large enterprises account on average for 97% of the employment level. This expla-
nation does not apply to the other two sectors
1. 
 
table 8  Decomposition of employment changes into size classes and sectors; 1993-
1998  
 Small  enterprises 
Medium-sized  
enterprises Large  enterprises  Total 
  abs rel abs rel abs rel abs rel 
business services  5,5  7,2%  7,3  4,5%  8,2  1,9%  21,0  3,2% 
Transport  2,4  7,5% 2,5  2,5% 1,9  1,6% 6,8  2,7% 
Retail  -0,9  -1,0% 1,4  1,5% 4,3  2,3% 4,8  1,3% 
financial services  2,8  10,2% 0,8  3,0% 0,7  0,4% 4,3  1,9% 
hotels and restaurants  2,1  3,9% 0,9  1,9% 1,2  3,5% 4,2  3,13% 
Communication  0,6  29,2% 0,7  21,2% 2,4  2,5% 3,6  3,6% 
other services  1,2  2,5% 1,3  2,1% 0,3  0,5% 2,7  1,7% 
Construction  0,4  0,6% 0,8  0,5% 1,1  1,0% 2,3  0,7% 
metal industries  0,6  2,5% 0,1  0,0% 1,0  0,5% 1,6  0,5% 
Wholesale  -0,0  -0,1% 0,8  0,5% 0,7  0,6% 1,5  0,4% 
Automotives  -0,1 -0,3%  0,3  0,6%  -0,1 -0,5%  0,2  0,2% 
electricity, gas and water supply  -0,01 -10,7% -0,2  -16,0%  0,3  0,7%  0,1  0,2% 
chemical industries  0,1 4,7%  0,3 1,3%  -3,7  -4,1%  -3,3  -2,8% 
food products, beverages and tobacco  -0,6  -4,9% -0,8  -2,3% -2,2  -2,4% -3,6  -2,6% 
other industries  -0,6  -2,5% -1,6  -1,8% -3,0  -2,9% -5,2  -2,4% 
Total  13,5  2,4% 14,4  1,2% 13,0  0,7% 40,9  1,2% 
  abs: absolute employment change in full-time equivalents (x 1.000). 
  rel: absolute employment change, as percentage of average employment level for each size class. 
  Source: Own calculations by EIM. 
For the remaining five sectors, one of the criteria suggests that SMEs have been the 
main engine of employment growth, while the other criterion suggests otherwise. The 
average growth rate in communication is higher for SMEs than for the size class of large 
enterprises. However, since large firms account for 95% of total employment in this 
sector, they also account for the largest share of employment creation in absolute 
terms. For three sectors (hotels and restaurants, construction and wholesale) SMEs ac-
 
1
 On average, large enterprises account for 58% of total employment in the metal industry and 50% 
in retail. 40 
count for 70%-75% of the level of employment, and for more than half of net em-
ployment creation. In relative terms, however, the large enterprises in these sectors 
have performed better. The fifth sector is food products, a sector where all size classes 
demonstrate a decrease of total employment. Here also, large enterprises have per-
formed somewhat better than SMEs in relative terms, but worse in absolute terms. This 
can be explained by the relatively small share of SMEs in total employment (large enter-
prises account on average for 65% of the average employment level in this sector). 
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7  Conclusions 
SMEs as the main source of employment growth 
Small and medium-sized enterprises can be considered to have been the main engine of 
employment growth for the Dutch private sector during the period 1993-1998. A de-
composition of employment changes into size classes shows that roughly two/thirds of 
annual employment growth can be attributed to small and medium-sized enterprises. In 
addition, the average employment growth rate for these size classes is higher than for 
the size class of large enterprises.  
 
At a more disaggregate level, we examined whether SMEs can be considered as the 
main engine of employment growth for 15 different sub-sectors of the Dutch private 
sector. We demonstrated that for 7 of these sectors, SMEs were the main source of 
employment growth in absolute as well as relative terms. These sectors include three of 
the four sectors with the highest net employment increase (business services, transport 
and financial services). In three sectors, small and medium-sized enterprises accounted 
for more than half of net employment increases, while these size classes had lower 
growth rates than the size class of large enterprises. The opposite applies to the com-
munication sector. Although the SME size class has a higher average growth rate than 
the size class of large enterprises, large enterprises account for the largest share of em-
ployment creation in absolute terms. This can be explained by the fact that large enter-
prises account for 95% of total employment in this sector.  
 
For only three sectors we find that large enterprises were the main source of employ-
ment growth in absolute and relative terms: retail, metal industries and electricity, gas 
and water supply. For the gas and water sector this is explained by the fact that large 
enterprises accounted on average for 97% of the level of employment. 
 
The conclusion that SMEs can be considered as the main source of employment growth 
is not solely due to a positive effect of entry and exit. The net employment effect result-
ing from entries and exits is only slightly positive for the size class of small enterprises, 
and negative for the other two size classes. If we limit ourselves to continuing firms 
only, we also conclude that SMEs are the main source of employment growth. 
 
Suggestion for a new classification method 
To decompose employment changes into size classes, we used a newly developed 
method for attributing employment changes to different size classes: the method of 
classification by current size. This method can be interpreted as one of the three possi-
ble ways in which the following general guideline can be operationalised: the size class 
to which employment changes are attributed should be based on the size of the firm at 
the moment of change.  
 
The specific operationalisation depends on two choices that have to be made. The first 
choice is whether or not firm size should be measured by actual size or by average size 
(as an estimate of the firm's equilibrium size during a specific period). The second 
choice (which is only relevant if firm size is to be measured by actual size) is about the 
assumption regarding the nature of the observed employment changes for individual 
firms: this can be considered as a single discrete change, or a continuous series of indi-
vidual changes. 
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If the choice is to measure firm size by its average size, the general guideline results in 
the method of classification by average size. Classification by begin size is the result, if 
the choice is to measure firm size by its actual size and to treat observed employment 
changes of individual firms as single discrete changes. If, instead, observed employment 
changes of individual firms are interpreted as a continuous series of individual changes, 
the general guideline results in classification by current size.  
 
In chapter 4, we have used various criteria to compare the different methods with each 
other. None of the methods that we have discussed in this paper scores consistently 
better than the other methods on all criteria. Nevertheless, we prefer classification by 
current size rather than other classification methods. This preference is based on a 
number of observations. Firstly, classification by current size is the only method that 
does not attribute a firm's entire employment change during a specific period to one 
size class (a practice that becomes increasingly troublesome if the length of the period 
increases). Secondly, we prefer classification by current size over classification by begin 
size because we believe that (at least for periods of a minimum of one year) the as-
sumption of continuous changes approximates reality better than the assumption of a 
single discrete change. Thirdly, classification by average size and classification by current 
size appear to lead to approximately the same outcomes. Hence, at least in the case of 
our dataset, a principle choice between these two methods is unimportant, practically 
speaking. Finally, this method has the advantage of needing no micro data to decom-
pose net employment changes into size classes. 
 
Our preference for the method of classification by current size is less strong in the case 
of firms that enter or exit the market. Their actual size at the moment of each individual 
employment change may not be the best way to characterize these firms. If a firm hires 
50 employees during the first few months of its existence, it can be argued that from 
day one on, it has more in common with medium-sized firms than with small firms. 
Likewise, if a firm with 50 employees goes out of business, it can be argued that the 
destruction of all 50 jobs should be attributed to the size class of medium-sized enter-
prises. In other words, firms that enter (exit) the market may best be characterized by 
their size at the end (beginning) of the measurement period. This suggests that classifi-
cation by end size (begin size) might be used to attribute the job creation (destruction) 
of these firms to specific size classes.  
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Annex I  Individual employment changes 
The general guideline is that the size class to which employment changes are attributed 
should be based on the size of the firm at the moment of change. Operationalisation of 
this guideline requires us to be more precise about the change: what is a change, and 
what the moment of change?  
 
Observed employment change caused by single changes 
Different employment changes can take place within a certain period. Information 
about these individual changes is not usually available for individual firms. Most studies 
have information only about the observed change in employment during a certain pe-
riod. This implies that we have to make an assumption about the nature of the meas-
ured employment changes. Two possible assumptions are: 
−  each observed employment change represents a single discrete change;  
−  each observed employment change represents a continuous series of individual 
changes. 
 
If a classification method is based on the second assumption (as is the case with classifi-
cation by current size), this assumption needs to be made more specific. In particular, 
an assumption regarding the size of these individual changes is needed.  
 
One option would be to assume that each individual change represents a single full-
time equivalent (FTE). In an economy where only full-time contracts are allowed this is a 
natural assumption, since a change of one FTE represents the minimum size of each 
employment change. This assumption implies, among other things, that an employment 
increase of 99 to 100 FTEs is attributed to the size class of medium-sized enterprises 
(the firm size was 99 at the moment of change), while a decrease in employment from 
100 to 99 is attributed to the size class of large enterprises (the firm size was 100 at the 
moment of change).  
 
However, if part-time contracts are also possible, this assumption is less natural. The 
observed employment change for an individual firm is the result of changes in the num-
ber of contracts (for example due to hiring, firing, quits and retirement) and changes in 
the length of contracts (amount of time) during a certain time period. In each of these 
cases, the individual employment changes may be less than one FTE.  
 
A different option is to assume that each individual change is infinitesimally small. In 
other words, instead of assuming a discrete series of a finite number of individual 
changes, we now assume an continuous series of an infinite number of individual 
changes (where each individual change is infinitesimally small). 
 
The choice between these two options has a very limited effect on the outcomes of the 
decomposition analysis. Differences occur only in the case of job destruction in continu-
ing firms across one (or several) size class boundaries. As compared to the first option 
(where a reduction in employment from 100 to 99 is attributed to the size class of large 
enterprises), the second option attributes one FTE less to the size class of the firm at the 
beginning of the period, and one FTE more to the size class of the firm at the end of 
the period. In the case of our study, the first option results in net employment changes 
of 13,5, 14,4 and 13,0 FTE's (x 1.000) (see also table 5 in the main text), while the sec-
ond option results in 13,0, 14,8 and 13,0 FTE's (x 1.000).  46 
Throughout this report, the reported outcomes of classification by current size are 
based on this first option. While the choice for one of these options has only a very lim-
ited effect on the outcomes of the decomposition analysis, the second option has a 
pragmatic advantage over the first option: the corrections required for the size distribu-
tion fallacy are much simpler. 
 
Different moments of change  
A closely related question is the moment of change that we are interested in. For each 
individual employment change, it is possible -at least for the sake of argument- to dis-
tinguish between the moment of the decision and the moment of the event. The deci-
sion moment is the moment at which the decision regarding that change was made. 
Approaching the question in this way represents an organisational approach to the de-
composition problem. The event moment is the moment at which a specific change 
took place, representing a statistical approach to the decomposition problem.  
 
The organisational approach has several limitations. The main problem is that it is not 
clear what constitutes a 'decision'. In addition, it is very difficult to determine at what 
moment the decisions that underlie the various changes were made This is, in fact, a 
question about the time horizon of individual firms. How long is this horizon, and (how) 
is it related to (measurable) characteristics of the firm or the entrepreneur? In our opin-
ion, it is very unlikely that an objective answer to this question can be provided.  
 
Firm D writes a business plan in which it announces it intends to grow from 50 to 150 
employees in the next three years. Assume  that this objective is achieved, and that em-
ployment grows from 50 employees to 90, 120 and 150 in the subsequent three years. 
Should we then also contribute the employment increase from 120 to 150 to the size 
class of medium-sized enterprises?  
 
A pragmatic solution to this problem would be to assume that the time horizon of a 
firm is identical to the interval between two measurement moments. If we measured 
employment once a year, we would assume that the time horizon was a single year. If 
we measured employment each quarter, the time horizon would become three months. 
The annual decomposition of net employment changes into size classes thus depends 
on the availability of data. Thus it is not a desirable characteristic for a decomposition 
method. 
 
Given these problems with the organisational approach, we argue that the statistical 
approach to the decomposition problem should be preferred: the decomposition of 
employment changes into size classes should be based on the moment that an em-
ployment change actually took place. Even if we are not able to determine the exact 
moment of each individual change, it is at least certain that this moment lies some-
where between the two available measurements. This does not apply to the organisa-
tional approach (as illustrated in the example of firm D).  
   47 
Annex II  Corrections for classification by current size 
Introduction 
Because of the size distribution fallacy, a decomposition of employment changes into 
size classes usually requires the use of employment information about individual firms. 
This is true for the decomposition of gross job flows into size classes (irrespective of the 
classification method). It is also true for the decomposition of net employment creation 
into size classes for most classification methods 
 
In this annex we show that classification by current size is an exception to this rule. Us-
ing this classification method, it is possible to decompose net employment creation into 
size classes without directly using micro data. All that is needed is information about 
changes in the employment level and the number of enterprises for different size 
classes. 
 
We derive a general formula that determines the net employment creation of size class 
s, as a function of the uncorrected net employment creation (i.e. the change in the em-
ployment level of size class s). This formula can be applied to any size class s, irrespec-
tive of the total number of size classes. 
 
Notation 
We first introduce some basic notation.  
−  we distinguish S sizeclasses, ranging from 1 (the smallest size class) to S; 
−  entry and exit may be interpreted as firms that come from/go to size class 0; this 
represents a class of enterprises that do not yet/no longer exist; 
−  for each size class s, it is possible to combine all other size classes into two clusters: 
-s (all size classes below size class s) and +s (all size classes above size class s). In 
case of size class S, the cluster +S is empty; in case of size class 1, the cluster -1 
consists of size class 0; 
−  the lower and upper size class boundary for size class s are LB and UB. A firm with 
an employment of exactly LB belongs to size class s
1; a firm with an employment of 
exactly UB belongs to size class s+1.  
 
Subsets of enterprises 
Our calculations start with the division of the set of all enterprises (within a certain sec-
tor, region and period) into a series of subsets. These subsets represent all possible 
combinations of the following situations that may apply to individual firms:  
−  employment has been created or destroyed; 
−  the firm entered or exited the market, or existed at the beginning and end of the 
period (a continuing firm); 
−  the firm is classified in specific size classes at the beginning and the end of the pe-
riod (0, -s, s or +s).  
 
An overview of all subsets is presented in the first column of table 9. The names of the 
subsets reflect the specific situations for the members of that subset:  
 
1
 This does not apply to the smallest size class: here, the lower boundary is 0, but enterprises with an 
employment of 0 are not included in this size class. They are excluded because they are economi-
cally inactive.  48 
−  JCxxxx,x : firms with job creation  
−  JDxxxx,x : firms with job destruction 
−  xxCONTa,b : continuing firms  
−  xxENT0,b : firms that enter the market 
−  xxEXa,0 : firms that exits the market 
The subindices a and b refer to size class -s, s or +s. 
 
Finally: 
−  N(SET): the number of enterprises in subset SET; 
−  emp i,t: the employment level of enterprise i at time t.  
−  EMP(SET)t: total employment for all enterprises in subset SET at time t. 
 
Classification by current size 
If an individual firm crosses one of the size class boundaries of size class s, this affects 
the employment changes that can be attributed to that size class. We assume that each 
observed employment change represents a continuous series of an infinite number of 
individual changes, where each individual change is infinitesimally small (this assump-
tion is discussed in annex I). We demonstrate the principle of 'classification by current 
size' under this assumption, by elaborating four different types of size class boundaries.  
1  Job creation across the lower boundary. This occurs if a firm i from size class -s ex-
periences job creation, after which it falls in size class s (or +s). The employment 
change of firm i that is attributed to size class s can be calculated as:  
emp i,t+1 - LB. 
2  Job destruction across the lower boundary. This occurs if a firm i from size class s 
(or +s) experiences job destruction, after which it falls in size class -s. The employ-
ment change of firm i that is attributed to size class s can be calculated as:  
- (emp i,t - LB). 
3  Job creation across the upper boundary. This occurs if a firm i from size class s (or -
s) experiences job creation, after which it falls in size class +s. The employment 
change of firm i that is attributed to size class s can be calculated as: 
UB - emp i,t. 
4  Job destruction across the upper boundary. This occurs if a firm i from size class +s 
experiences job destruction, after which it falls in size class s (or -s). The employ-
ment change of firm i that is attributed to size class s can be calculated as: 
- (UB - emp i,t+1). 
 
The method of classification by current size can be applied to each of the subsets of en-
terprises distinguished. The results of this exercise are presented in the second column 
of table 9. The net employment change that is attributed to size class s can then be cal-
culated as the sum of all the entries in this column. By way of comparison, the third col-
umn presents the impact of the employment changes of each subset on the level of 
employment of size class s. The differences between the second and third column re-
flect the size distribution fallacy. 
 
Correction for the size distribution fallacy 
The sum of the entries in the third column of table 9 is equal to the change in the em-
ployment level of size class s between t and t+1. This statistic is often available from 
various publications. This implies that we can calculate the net employment change that 
is attributed to size class s (the sum of the entries in the second column of table 9) by 
correcting the change in the employment level of that size class for the impact of the   49 
size distribution fallacy. This correction factor is equal to the difference between the 
second and third column of table 9. 
table 9  Different classifications of employment changes of individual enterprises  
Subset of  
enterprises 
Part of employment changes  
attributed to size class s 
Contribution to changes in the  
employment level of size class s 
Job creation by continuing firms   
JCCONT-s,-s  0 0 
JCCONT-s,s EMP[JCCONT-s,s]t+1 - LB·N[JCCONT-s,s] EMP[JCCONT-s,s]t+1 
JCCONT-s,+s (UB-LB)·N[JCCONT-s,+s]  0 
JCCONTs,s EMP[JCCONTs,s]t+1 - EMP[JCCONTs,s]t EMP[JCCONTs,s]t+1 - EMP[JCCONTs,s]t 
JCCONTs,+s UB·N[JCCONTs,+s] - EMP[JCCONTs,+s]t -  EMP[JCCONTs,+s]t 
JCCONT+s,+s  0 0 
Job creation by firms that enter the market   
JCENT0,-s  0 0 
JCENT0,s EMP[JCENT0,s]t+1 - LB·N[JCENT0,s] EMP[JCENT0,s]t+1 
JCENT0,+s (UB-LB)·N[JCENT0,+s]  0 
Job destruction by continuing firms   
JDCONT-s,-s  0 0 
JDCONTs,-s LB·N[JDCONTs,-s] - EMP[JDCONTs,-s]t -  EMP[JDCONTs,-s]t 
JDCONT+s,-s (LB-UB)·N[JDCONT+s,-s]  0 
JDCONTs,s EMP[JDCONTs,s]t+1 - 
EMP[JDCONTs,s]t 
EMP[JDCONTs,s]t+1 - EMP[JDCONTs,s]t 
JDCONT+s,s EMP[JDCONT+s,s]t+1 -  
(UB-1)·N[JDCONT+s,s] 
EMP[JDCONT+s,s]t+1 
JDCONT+s,+s  0 0 
Job destruction by firms that exit the market   
JDEX-s,0  0 0 
JDEXs,0 LB·N[JDEXs,0] - EMP[JDEXs,0]t -  EMP[JDEXs,0]t 
JDEX+s,0 LB-UB·N[JDEX+s,0]  0 
 
According to the results of table 9, the correction factor CORFAC can be calculated as 
follows: 
 
CORFAC =   N[JCCONT-s,s]·(-LB) + N[JCCONT-s,+s]·(UB-LB) + N[JCCONTs,+s]·(UB)  
+ N[JCENT0,s]·(-LB) + N[JCENT0,+s]·(UB-LB)  
+ N[JDCONTs,-s]·(LB) + N[JDCONT+s,-s]·(LB-UB) + N[JDCONT+s,s]·(1-UB)  
+ N[JDEXs,0]·(LB) + N[JDEX+s,0]·(LB-UB).   (1) 
 
Equation (1) can be simplified by taking account of the relationships between the vari-
ous subsets of enterprises. Let ∆N(s) represent the change in the number of enterprises 
in size class s, and ∆N(+s) the change in the number of enterprises in all size classes 
above size class s. These changes can be defined by the following two equations:  
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∆N(s) =   N[JCCONT-s,s] - N[JCCONTs,+s] + N[JCENT0,s]  
- N[JDCONTs,-s] + N[JDCONT+s,s] - N[JDEXs,0]. (2) 
 
∆N(+s) =   N[JCCONT-s,+s] + N[JCCONTs,+s] + N[JCENT0,+s]  
- N[JDCONT+s,s] - N[JDCONT+s,-s] - N[JDEX+s,0]. (3) 
 
Based on equations (2) and (3), equation (1) can now be rewritten as follows:  
 
CORFAC =   ∆N(+s)·(UB-LB) - N[JCCONT-s,s]· LB + N[JCCONTs,+s]·LB - N[JCENT0,s]·LB  
+ N[JDCONTs,-s]·LB - N[JDCONT+s,s]· LB +N[JDEXs,0]·LB. 
 =    ∆N(+s)·(UB-LB) - ∆N(s)·(LB). (4)   
 
Equation (4) can be further simplified for the smallest and largest size classes (1 and S): 
for the smallest size class the lower bound LB is zero, and for the largest size class, 
∆N(+s) = 0 by definition.  
 
Equation (4) shows that the decomposition of net employment changes into size classes 
can be performed without using micro data on individual firms, as long as information 
is available about changes in the employment level of each size class and changes in the 
number of enterprises for different size classes ( ∆N(s) and ∆N(+s) ). 
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Annex III  Classification of the private sector 
table 10  Classification of the private sector 
Sub-sector SBI  classification* 
Food products, beverages and tobacco  15,16 
metal industries  27 t/m 35 
chemical industries  23 t/m 25 
other industries  17 t/m 22, 26, 36, 37 





hotels and restaurants  55 
transport 60  t/m  63 
communication 64 
financial services  65 t/m 67 
business services  71 t/m 74 
other services  90 t/m 93 
  *  SBI refers to the standard classification scheme of enterprises by their main economic activity. SBI 
is developed by Statistics Netherlands and based on NACE rev. 1 (the standard classification 
scheme of Eurostat). 
 Source:  EIM. 
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The results of EIM's Research Programme on SMEs and Entrepreneurship are published 
in the following series: Research Reports and Publieksrapportages. The most recent 
publications of both series may be downloaded at: www.eim.net. 
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